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1.

PRELIMINARY REPORT
ON  ":. ' 

THE CO'VLITZ HIGH-ALUMINA' CLAY DEPOSIT
  NEAR 

CASTLE ROCK, COWLITZ COUNTY, WASHINGTON

ABSTRACT

The Cowlitz High-Alumina Clay Deposit lies along the north 

side of the Toutle River in the Olequa Quadrangle,. YJashington, approxi 

mately 7 miles from Castle Rock, Cowlitz County, Washington, Castle 

Rock is on the Northern Pacific Railroad ab out 125 miles south of 

Seattle and 60 miles north-of Portland,
*

The investigation of this deposit was carried out jointly 

by the U. S, Geological Survey and the U. S. Bureau of Mines, -Sixty- 

seven holes having* a total footage of 5,866 feet were drilled^ -The
» i 

high-alumina clay is interbedded v/ith marine and continental Tertiary

sediments, .the 6 ore bodies found by, the -o respecting are nearly flat  

lying, the ore consists mainly of white, grey, and lipnitic clay, and 

the principal ore minerals are kaolinite, gibbsite, montmorillonite, 

and beidellite-nontronite. N ' .

The reserves have been calculated by the perpendicular bisector 

method. There are 8,634,000 dry tons of measured or.e with 30*01 percent 

available AlgOs and 5,74 percent available Fe^Og and 9,249,000 dry tons

of indicated ore with 29,04 percent available AlsOg and 6.26 percent
\ 

available Peg03 . It is thought that the inferred ore in the district

may be between 10 and 20 million tons. The weight of the overburden 

on the measured ore is 6,670^000 tons and that pn the' indicated ore is 

9,180,000 tons.
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INTRODUCTION 

The Coulitz High-Alumina Clay deposit lies along the north

side of'the Toutle River in the Olequa Quadrangle, T'ashington. It
»

is in T. 10 N., R. 1 and 2 YJ. and is approximately 7 miles from

Castle Rock, Cowlitz County, "Jashington. Castle Rock is on the 

Northern Pacific Railroad about 125 miles south of Seattl-e and 60 

miles north of Portland (fig. l). Glover I/ and Hodge 2/ have 

briefly described this deposit. The ceramic and chemical data in 

their papers led to the present investigation which was carried out

Jointly by the U. S. Geological Survey and the U. S. Bureau of Mines.. .
 .' \ 

Sixty-seven holes were drilled by the U. S. Bureau of Mines

between June 1, 1942- and.June 21, 1945. The shallowest hole was 

18.4 feet, the deepest 170.8 feet, and the total footage was 5,866*1 

feet. Drive-pipe sampling with churn drill equipment was used and 

there was practically a 100 percent core recovery* Most of the cores 

were 4 inches in diameter although a small percentage were 6 inches* '

The geology of sections 16, 20, 18, 17, 19, and 7 of 

T. 10 N., R, 1 *7. and $3ction 24 of T. 10 N., R. 2 *7. was mapped by 

the writer as the basis for the drilling program. On section 20, 

T. 10 N., R. 1 W. there are two clay pits out of which Gladding, 

JMcBean and Co. have taken several thousand tons of refractory clay. 

The area around these pits v/as tho site originally selected.by the 

U. S. Bureau of Mines for drilling. Several other'areas v*ere found

I/ Shcldon L. Glover, Clays and Shales of Washington, State "of J'&sh-
ington-, Dept. of Conservation and Development, Division of Geology, 
Bull. No. 24, pp. '81-83, 1941. ... ...

j2/ Edwin T. Hodge, Market for Columbia River Hydroelectric Power Using
Northwest Minerals, Section IV-Northwcst Clays, Vbl« HI, pp.* 

  784-794. 1958.__________________________' _______
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in the course of the geologic mapping, and all were drilled,. In addi 

tion .to the mapping and selection of prospecting areas drill cores were
i

described and informatdon was furnished to the Bureau engineers which 

was of value in the prospecting program.

In the present report the general geology and the character 

istics of the ore body are briefly considered, the reserves of the 

Cowlitz High-Alumina Clay Deposit are given, and the method of calcu 

lation is outlined. .

All of the assays, moisture and specific gravity determina 

tions, and most of the lithologia descriptions used in this report were, 

obtained-from the U. S. Bureau of Mines. The maps are based on surveys 

by Pope and Talbot, Inc. and the U. S. Bureau of Mines.
* i

The writer takes pleasure in acknowledging the help and many 

courtesies received from Messrs. C. C. Popoff, Project Engineer, and 

C. P» Rirdy, Jr.,. Assistant Engineer, of the U. S. Bureau of Mines.

'Special mention should also be made of the efficient help and loyal
_ »

codperation of Mr. Wayne Hall of the U. S. Geological Survey. Mr. Hall 

was stationed at Castle Rock, Washington, from April to September, 1943. 

He helped the writer in the calculation of reserves, in making columnar 

sections, and in many other ways. Thanks are also due to Mr. Victor T. 

Alien and Mr. John J. Collins, both of the U. S. Geological Survey, for

their interest in the work, for many stimulating discussions in the field,
« _ ^ 
and for suggestions and help in the preparation of the manuscript and

1. 
maps. The drafting was done by Mr, PhiUp Conley of the U. S. Geological

 ' A *   
Survey.



GENERAL GEOLOGy 

Early Tertiary (?) Rocks

Marine conglomerates, sandstones,, and shales; tuffs, breccias, 

agglomerates,- and iriterbedded flows; 'terrestrial conglomerates and 

. sandstones; and silt, sand, lignite, and high-alumina clay have been 

found in the district (fig. 2)» These rocks arc nore than 500 feet
\

thick and they.nave been folded into broad open anticlines and - 

synclines, the dips of which in general are loss than 10 degrees. 

They are tentatively correlated with Eocene and Oligoccno rocks near 

the Buswoll farm, T. 11 *!., R. 2 W., N.V7. 1/4 Sec, 25, Similes to 

the northwest J3/', The ore bodies in areas 1, 2, 2-a, 3, 4 (lower bed), 

and 4 (upper bod) arc interbo'dded in these Early Tertiary Rocks. . ; 

Little is known about the distribution of these high-alumina clays 

outside of the prospected areas* Similar clays have been found, how- -

ever, near Winlock, Toledo, and Silver Lake, Washington, so that it
'\. 

soems reasonable to suppose that additional tonnage might be proved

by further drilling.

Middle or Late Tertiary (?) Rocks

A vesicular basalt and a porphyritic basalt or andcsito 

bury part of the Early Tertiary high-alumina clay (fig. 2)« Both the 

porphyry and the vesicular basalt are more than 100 feet thick. The 

ore body in area 7 is thought to rost in part on a weathering profile 

developed on the porphyry. It consists of lignite, high-alumina clay, 

and other sediments and it nay be as nuch as 100 feet thick. Little 

is known about the distribution or attitude of this clay scries.

3/ Clarice E. Weaver, Tertiary Stratigraphy of Vc stern Washington
  and Northwestern Oregon, Univ. of Washington Publications in

   Geology. Volume 4. plates 4 and 8^ 19.57. ._____________



No definite data were obtained on the age of these rock units, although 

assigning them -c who Middle or Late Tertiary sociis reasonable. 

Quaternary Rocks

Sbruan gravels were deposited and fans, nud flows, and land 

slides were fornod during this period. The landslide deposits are as   

much as 50 feet thick in area 1 and they rest, in part, on hi^h-aluiaina 

clay. 

C-o QEorphol ogy

The ore bodies in areas 1, 2, Sa, 3, 4 (lov/cr bed), and 4 

(upper bed) arc in a naturcly dissected area with a relief of approxi 

mately 500 feet (fig. 2). The presence of this typo of topography 

makes these ore bodies limited in extent and tonnage. The ore body 

in area 7 (fig. 2), on the other hand, is located on on extensive 

flat which is about 150 feet above the Toutle River. This type of 

topography makes possible the existence of great tonnages of high- 

alumina clay in this area. 

Geologic History

A simplified, tentative outline of the geologic history of 

the district follows: 

Early Tertiary (?) 1. Scdimontation

deposition of marine conglomerate, sandstone,
and shale; 

:| " breccia and agglomerate;

n " -terrestrial conglomerate and 
sandstone; and extrusion of interbcddcd flows.

2. Erosion and weathering

weathering profile developed on breccia which 

is irmodiatcl3r below the high-aluniiiG. clay in
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areas 1, 2, 2a, 3, and 4. (lower bed) (fig.2) c 

3 . Sediment at i on

deposition of source material for lignite;

" " hi£b-alULiina clay in areas 1, 
2, Pa, 3, and 4 (lower bod);

" " sand, silt, end hi^h-alumina 
clay in 4 (upper bod) .

Middle or Late Tertiary (?)

4 0 Diastrophism (?) 

^ * Short period of erosion (?) 

6   Srtrus i on^ of ^sj.j:jiljxr_ basalt 

7. Erosion '

cutting of valleys several hundred feet deep.

8   Extrusion of porphyry

9   Erosion and ivcathcring

weathering profile developed on porphyry. 

.10, Sedimentation

deposition of source material for lignite; 

n .   " high-aluriLna clay in area 7; 

71 " ;t other sediments. 

Quaternary

11   Erosion and deposition of upper stream gravels

12. Erosion

^ 3 '  Clay in port calcined

 ^   Clay fan, landslides, and mud flows

15. PojgositJLpn_ jof JLpwo st s tr cam gr avcls

16 . Erosion of lowest stream gravels

formation of terraces, meander scars', etc, 

Such a complicated crosional, dcpositional, and igneous history, of

c our/so makes ppf^ssp^o'faj.aarfi. ^j,ff tCMlt^ - u. s. <3.*oiogic*i Sornv
Spokan*



ORE DEPOSITS

The ore in areas 1, 2, 2a, 3, and 4 (lower bed) all belongs 

to the sane lorlzo^, bhe ore in area 4 (upper bed) is stratigraphicallv
 v

between 100 ard 200 foct above this main clay horizon, and the clay 

in '?xor» 1 is consic'crod to be much younger thin cither of these bods 

(figs, 2 end 3) 

Thu ore bodies consist mainly of 3igr.itic, grey, white, 

silty, sandy, pobb.ly, and sidcritic clay together with lignite and 

broccia (fig.4)^ Most of the clay is semi-flint although plastic 

clay is found in area 4 (upper bed) and as a thin veneer on top of 

some of the flint clay. O^aloid clay pellets are common and a snail 

amount of the clay has been calcined by the burning of lignite. The 

ore varies in thickness because of differential erosion .and deposition. 

The greatest thickness measured was 67.2 feet. The ore body in areas 2. 

2a, and 3 dips gently to the north, it is nearly horizontal in area 4, 

and it dips to the northeast in part of area 1 (fi : ..o. 2 and 3). These 

dips arc in part ciiastrophic, in part initial*

The thickness of the overburden on the various ore bodies 

varies greatly. In places it is only a few feet, elsewhere it may be 

as much as 104.6 feet (figs, 3, 5, 6, 7, 8, 9, 10). It consists mainly 

of lignite, basalt drift, basalt in place, landslide material, sand, 

silt, gravel, soil, and various kinds of low-grade clay.

Kaolinitc (Al203«2Si02«2H20), montmorillonite (perhaps 

(Mg,Ca)0«Al20.j«5Si02.nH20), gibbsitc (A1203.3H20), and bcidellito- 

nontronito (Al203.3Si02 .3H20-Fc203.3Si02.2H20) have boon identified 

petrographically by Victor T. Alien of the U. S. Geological Survey j_/. v 

17Personal communication from TrT Vict^or~T".~.Sl"en, U.S. GcolTSurvey .



Joseph A. Fask of the Ecvrthwcst Experiment Station of tho U. S. Bureau 

of Hines lias identified by thermal analysis .the above minerals to- 

gcthe:- wi-ch Urllcycdtw (Al203 .2Si02.2H20)5/, 71-ch this mincralogicr.! 

rcmpcsitieiL it ?s rx>t surprising that somo cf the ore has L. pyroiactrie 

cone n^ui^al^nt of 36 J3/. Sidcritc (FeCOg) ij disseminated uhj-ou&h 

sonc o± -the oliy :us small oolites approximately 1/10 inch in diameter. 

It is rlso round aft large concretionary mnssen ES much ts on-j foot in 

diameter* Limordte (CFogOg.SHgO)stains much of the clay, especially 

tnat near the surface, and it also occurs in solid messes ;;hich have
A*

resulted fron chc oxidation of the sidcritc concretions. A small 

amount of hematite (Fo20^) is found in the calcined cla3% It resulted 

from the oxidation of sidcrite oolites under high temperature, near 

burned lignite bede.

The ore in areas 1, 2, 2a, 3, and 4 (lower bed) rests on a 

water-laid breccia on which a weathering profile was developed before 

the deposition of the clay. The high-alumina clay is mainly of sedi 

mentary origin. Some of it may have been derived from that part of 

the weathering profile, developed on the breccia and probably on other 

rocks, which was outside of the area where the clays were deposited. 

The presence of decomposed gravels, sands, and silts, and of gibbsite, 

which according to Victor T. Alien, of the U. S. Geological Survey,
 

was formed in situ, indicates that residual weathering, in part under 

a warm moist climate, was also a factor in th« development of the 

deposit 2/» 3tt is in Part a stream deposit, in part a swamp deposit, 

and some of it, especially the fine grained facies, may be of lacustrine

^origin._________________m_____________________________ 
jyPersonal communication from Mr. Wayne Hall, U. S. Geol. Survey. 
j6/ Personal communication from Mr. Gordon Adderson of Gladding, IIcBean

and Co. 
2/ Personal communication from Mr. Victor T. Alien, TJ. S. Geol, Survey.



The ore body in area 7 is a transported clay and it may have 

^ .been jlerived from the erosion of the Early Tertiary high-alnjnina clays 

and from that part of the weathering profile, developed on the porphyry 

and on other rocks, which was outside of the area where these clays 

were deposited.
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RESERVES 

Specific Gravity, Hoi&ture, Analyses, and Grade

Data on apparent specific gravity were obtained for both the 

overburden and ore. Fifteen determinations of the apparent specific 

gravity of the overburden were weighted on a basis of the footage whicfy;. 

they represented. The resulting 1.71 was used as the specific gravity 

of the overburden for all of the areas. The maximum variance of any 

hole from this average was 13 percent. Sixty-four determinations of 

the specific gravity of the ore in areas 2 and 4 (icwer bed) were 

weighted and the 1.82 obtained was used as the specific gravity of 

the ore in areas 1, 2, 2a, 3, and 4 (lower bed). The greatest variance 

of any hole fr»m this average was 13 percent. Based on 4 determina 

tions, 1.86 was used as the specific gravity of area 7 and 1.68 obtained 

fr»m ene determination was used for area 4 (upper bed)   It seems doubt 

ful if the figure used f»r areas 2 and 4 (lower bed), for which 

measured ore was calculated, can differ from the true specific gravity 

by as much as 10 percent. ]

Seventy determinations »f the moisture content of the ore 

in areai 2 and 4 (lower bed) were vreighted and the 26.00 percent obtained 

waa used f»r the ore in areas 1, 2, 2a, 3, and 4 (lower bed). In this ; 

case the maximum variation of any hole from the average was 26 percent. 

Based on 8 determinations, 26.4 percent was used as the moisture content 

of the ore in area 7 and 34,2 percent obtained fr«m one determination 

was used for area 4 (upper bed). The figures used for the moisture 

oontent of the ore might be in error as much as 10 percent*

Nearly 3,000 chemical determinations were made of the Cowlitz 

High-Alumina Clay by the Salt Lake, Seattle, and Reno laboratories 

 f the U. S» Bureau of Mines* Tfce determinations included total
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FegOjj, TiOg, and SiOa* loss on ignition, and avalable AlgO^ and 

The- available Al?03 is usually between 80 and 90 percent of the total 

Alg03 . It is the percentage by weight which, is obtained by a 20 percent 

solution of HgSO- in one hour on clay calcined to 700°C. The available 

Jil^Og is calculated on the weight of the sample after drying-at 130°C. ; 

The data on available -AlgOg and ?e«0« were used in calculating the 

grade of the ore body*

On the bas.is of a study of check analyses, the error in the 

determinations of available Al203 , for some of" the samples, may be as 

high as 10 percent, although it seems probable that for the samples as 

a whole the error is uucii less*

In general the length of core sampled'for available ALo03 

and FegO-j was between 2 and 10 feet depending upon the homogeneity of 

the material, ifte average calculated assay for each hole was determined 

by weighting the individual assays on a basis of the footage which they 

represented. This weighted calculated average was arithmetically 

averaged with the chemical composite assay of the hole and this figure, 

the accepted average grade of the hole, was used to calculate the 

grade of the ore body. There is no appreciable error involved in the 

calculation of grade because of poor core recovery. -The accepted 

average grades for the various ore bodies are listed in table in 

Cut-offs

The following principles were used in making the cut-offs: 

(1) Material with about 20 percent or more available AlgOg was considered 

to be ore. (2) Material with more than 20 percent available JFe203 was 

not considered to be ore. (3) 'fliere no assay for a footage in^terval

c <=.»ologic«l
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was obtained, it was assumed that the naterial in this interval had 

zero percent available Al^Og* (4) TVhere lignite was near the top or 

the bottom of the ore body, it and the intervening naterial was cut 

out. This procedure was followed because of the possibility that lignite 

might present sorie difficulties in the calcining process. (5) Soall 

low-grade intervals within the ore body were included with, it because, 

of the difficulty and cost of selectively mining such units. However, 

if this low-grade material and the high-grade material above or below 

it did not average 20 percent or better, both the low-grade and high- 

grade material were discarded. (6) Material which contained only 

slightly more than 20 percent available Alj>0 3 , but with 15 percent or 

more FegOg was not considered to be ore. There is, however, very 

little of this naterial. 

Area! Volume, V/eight, and Grade of the Ore Body

The perpendicular.bisector method was used in calculating 

the volume, weight, and grade of the ore body 9/« The boundaries of 

the ore bodies ares (1) The trace of the nedial plane of the ore body 

and topograph}7-. (2) Linos which connect points having a 1:1 ancl 2:1 

overburden to ore ratio:. (3) Lines controlled by the marginal holes. 

These lines wore located by neans of a consideration of overburden 

to ore ratios and of the size of areas of influence. The areas of 

influence of the holes are bounded by these lines and by the perpen 

dicular bisectors of the lines drawn between adjacent holes.

S/ Charles F. Jackson and 'J. H. Hedges, "Metal-Mining Practice",
Bull. 419, U, S. Dept. Interior, Bureau of Mines, pp. 68-69, 

  __1939.
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The fundamental assumption underlying the perpendicular 

bisector method is that the ore body has continuity between holes. 

That this assumption is justified "in the present case is indicated 

by the following: (1) A-preliminary study of the correlation betv/een 

holes. (2) The grade of the ore in the various holes is nearly the 

samee (3) The thickness of the ore in the various holes is nearly 

the same, except where erosion has reduced its thickness. (4) The 

holes are only a few hundred feet apart. For purposes of calculation 

the total thickness of the ore body was considered to extend to the 

trace of the medial plane of the ore body. This is based on the 

assumption that the wedge of ore belov? and outside of the nedial line 

is equal to the wedge of ore which was above and inside of the medial

line but which, has been eroded away, Ho £reat error is involved in
 

this assumption as the slope which cuts the ore body is more or less 

regular.

Volumes were calculated separately for the areas where the 

ratio of the overburden to ore is less than 1:1 and where the ratio is 

less than 2:1 but more than 1:1 (fig. 5). Although there are many 

errors involved in calculating volume it seens likely, however, that 

the calculated volumes for those ore bodies for which measured ore was 

estimated will not differ from the true volumes by more than 10 percent, 

A tonnage factor for the ore was calculated. The wet weight of the 

ore was obtained by dividing the volume by this factor. The moisture 

factor was calculated as follows:

Moisture factor * 100$ - % moisture

The dry weight of the ore was calculated by multiplying the wot weight 

by -the moisture factor.^ Th* sverag^ grate of .eack hole, multiplied by -
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the dry weight of its prism gave tons-percent. The sum of the tone- 

percent of all the prisms divided by the sum of tne dry weights gave 

the average grade of the ore body. The areas, weights, and grades 

of the ore bodies are found in table A. 

Adjusted Thickness, Volume, and Weight of the Overburden

The thickness of the overburden at any hole may vary greatly 

from the average overburden of its area of influence. This is due in 

large part to topography. In those areas where the clay crops out on 

a slope, some of the overburden has been removed" by erosion and the 

average overburden for the area is less than that at the hole. On the 

other hand where the area of influence extends up a slope from its 

hole, the overburden is increased, and the average for the area will 

be more than that at the hole (fig. 5). An. adjusted overburden, ap 

proximately equal to the average overburden, was therefore calculated

which was based on the overburden at the hole and on the influence of
>

topography on the thickness of the overburden. The adjusted overburden 

for any area of influence times its area gives the volume. A tonnage 

factor for the overburden was calculated and the wet weight of the over 

burden was obtained by dividing the volume by its tonnage factor. The 

adjusted overburden and the wet weight of the overburden are found in 

table A. 

Measured, Indicated, and Inferred Ore

Measured ore was calculated for areas 2 and 4 (lower bed) 

(figs. 6 and 9; table A). In area 2 there is one hole on the average 

for every 4.13 acres and in area 4 (lower bed) one hole for every 

5.95 acres. These areas are closely drilled. The distribution, thick 

ness, and grade of the ore bodies are therefore known within rather 

narrow limits, and it is thought that the error in estimating tonnage
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and grade is less than the 20 percent which has been prescribed as the 

accuracy for measured ore.

Indicated ore was calculated for area 4 (upper bed) because: 

(1) Only one determination of specific gravity was made for this ore 

body. (2) Only one determination for moisture was obtained. (3) It 

was not as closely drilled as were the areas for which measured ore was 

calculated. (4) Only 4 holes were drilled into this clay horizon. 

(5) This clay bed varies considerably in thickness along the strike.

No specific gravity or moisture determinations were made 

for area 3 and it was not so closely drilled as were those areas for 

which measured ore was calculated. Moreover the geology of hole 63 

suggests that an undetermined volume of this ore body could have been 

removed by faulting or erosion. The reserves, therefore, may not be 

so large as the calculations indicate. The material in hole 8, how 

ever, correlates rather well with that in hole 9. For these reasons 

the ore in this area has been classified as indicated ore.

The ore in area 7 has been classified as indicated ore 

because: (1) Only 4 holes were drilled into this ore body; (2) 

The ore body varies greatly in thickness; (3) The boundary lines 

are not so accurately located as in the areas for which measured ore 

was calculated.

The reserves for areas 1 and 2A are not known so accurately 

as those for areas 3 and 7. The ore in areas 1 and 2A is nevertheless 

classified as indicated ore as the calculations for these areas are 

based on specific measurements, many assays, and good topographic maps 

as well as on geologic interpretations.

The tonnages of the measured ore, indicated ore, and over 

burden are shown in figure 11 and the grade of the ore in figure 12.
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The grades, tonnages, and ore classifications are in very 

close agreement with those originally made by Mr. C. C. Popoff, 

project engineer for the U. S. Bureau of Mines at Castle Rock, and in 

substantial agreement with the final calculations of the Salt Lake 

Office of the U. S. Bureau oT Mines.

High-alumina clay has been found at Buswell's farm about 5 

miles northwest of the area drilled, near Winlock, Washington, about 

10 miles to the northwest, on Taylor Brothers' property 4 miles to 

the northwest, on Brown's farm and on Graham's coal property both of 

which are about 10 miles to the northeast, and near Silver Lake, Wash 

ington, about 5 miles southeast. These data together with the general 

geologic picture and the fact that only a small area has been mapped 

suggest that there may be between 10 and 20 million tons of inferred 

ore in the Castle Rock district, in addition to the measured and in 

dicated ore.



17.

CONCLUSIONS, ECJtOiaC CONSIDERATIONS, AKD ETC IILIEKDATIDNS

Due to the scarcity of domestic bauxite and the great need 

for aluminum during the present emergency many high-alumina clay deposit? 

have been investigated as possible sources of alumina by the U. £, 

Geological" Survey and the Uv S* Bureau of Mines. Three deposits have 

been studied end drilled in Western Oregon and Washington. These 

deposits are near Molail.a, Oregon, at Hobart Butte near Cottage Grove, 

Oregon, and near Castle Rock, Washington. "Die important features of 

the Cowlitz High-Alumina Clay Deposit near Castle Reck, Washington, are: 

1. There are approximately 18,000,000 dry tons of measured and 

indicated ore. The reserves et MblallL ere gre.ter, those at Hobart 

Butte somewhat less.

E.11 The available AlpO^, contert is 29.51 percent. This.is 

consicerab 1 y higher than at Molalla and a-ppr-: xinatsly the same as at 

Hobart Butte.

3. The available FepOs content is approximately 6 oercent. This 

is much higher than at Fobart Butte but lese than £t Molalla.

4. The moisture content is approximately 26 oercent. This is 

lower than at Holalla considerably higher than at Hobart Butte.

5. Most of the ore has an overburoen to ore ratio of less than 

1:1. Ihe ratio its somewhat better at Hobart Butte. It is about the 

same at Molalla.

6. The deposit is 5 miles from the r.ain line of the Northern 

Pacific Railroad and from U. 3. Highway 99. It is approximately 20 miles 

from tidewater at Longview, Washington.

7. It is centrally locate: with re?ard to the aluminum plants at 

Longview, Troutdale, Vancouver, and Tacoica.
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8. Ihere is an eycellent plant site 5 miles from the deposit. 

This site is on U. S. Highway 99 and on the  ain line of the Northern 

Pacific Railroad Ihere is adequate electric power and the water neces 

sary for an alumina frori clay plant is available. There ere many plant

sites within ?-C miles of the deposit.
  

. : - Closer drilling-of t' e knov:n ore bodies ocul<? be carried on

by the U. 3- Bureau of T-fiLnes .iibbcut additions! fie"*d v;ork by the U. S. 

Geological Survey. It is recommended, hov;ev^r, tb?it no other drilling 

be initiat3d in -the Casxle Pock district before additional field work 

has been done by the Curvsy.

Pespoctfully sub lit tec,

R3BL5T L» !-'IC?T OIS
Field Geolof i3t frr Hif:h-ALumina Clc.y
U. S. Geolofical Survey

Cottage Grove, 
October 20 r 194~f
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